INGN 201: Ad-p53, Ad5CMV-p53, Adenoviral p53, INGN 101, p53 gene therapy--Introgen, RPR/INGN 201.
Introgen's adenoviral p53 gene therapy [INGN 201, ADVEXIN] is in clinical development for the treatment of various cancers. The p53 tumour suppressor gene is deleted or mutated in many tumour cells and is one of the most frequently mutated genes in human tumours. INGN 201 has been shown to kill cancer cells directly. In August 2002, Introgen announced plans to file an application for INGN 201 with the European Agency for the Evaluation of Medicinal Products (EMEA) for the treatment of head and neck cancer; the European filing will be submitted simultaneously with the previously scheduled (planned for 2004) submission of a Biologics License Application (BLA) for ADVEXIN to the US FDA. On 20 February 2003, INGN 201 received orphan drug designation from the US FDA for head and neck cancer. INGN 201 is available for licensing although Introgen favours retaining partial or full rights to the therapy in the US. Introgen Therapeutics and its collaborative partner for the p53 programme, Aventis Gencell, have been developing p53 gene therapy products. The agreement was originally signed by Rhône-Poulenc Rorer's Gencell division, which became Aventis Gencell after Rhône-Poulenc Rorer merged with Hoechst Marion Roussel to form Aventis Pharma. According to the original agreement, Introgen was responsible for phase I and preclinical development in North America, while Aventis Gencell was responsible for clinical trials conducted in Europe and for clinical trials in North America beyond phase I. In April 2001, Aventis Gencell and Introgen restructured their existing collaboration agreement for p53 gene therapy products. Aventis Gencell indicated that p53 research had suffered from internal competition for resources and was pulling back from its development agreement with Introgen for p53 gene therapy products. Introgen will assume responsibility for worldwide development of all p53 programmes and will obtain exclusive worldwide commercial rights to p53-based gene therapy products. Aventis Gencell will increase its equity stake in Introgen by investing $US 20 million in non-voting preferred shares of Introgen that will be convertible to Introgen common shares at a premium to the market price. Introgen will also receive a 5% equity stake in Aventis Gencell. Introgen intends to use the proceeds of Aventis Gencell's investment to fund the commercialisation of the p53 gene therapy product and to begin building its internal sales and marketing division to support the products anticipated market introduction. In April 2001, Aventis Pharma announced that it intended to spin off its gene therapy division, Aventis Gencell, as a separate operating company. In mid-2002, Aventis Pharma was still attempting to spin off Aventis Gencell but negotiations with venture capital partners had failed. Gene Logic (formerly OncorMed) of the US was contracted by Introgen to perform the p53 status testing for RPR/INGN 201 phase I clinical trials. In February 2003, Introgen announced it will streamline its phase III clinical trials for head and neck cancer to reduce spending, and that INGN 201 received Orphan Drug Status for head and neck cancer in the US. According to results (published in January 2003) of Introgen's phase II study of non-metastatic patients with non-small cell lung cancer (ineligible to receive surgery or combination therapy with radiation and cancer chemotherapy) treated with INGN 201 combined with radiation therapy, approximately 60% of patients' primary tumours regressed or disappeared after the combination therapy, as assessed by both biopsies and by CT scans 3 months after treatment. Investigators commented that further randomised trials are needed to follow-up on these observations. In February 2003, Introgen announced that it will move ahead with the development of registration plans for a non-small cell lung cancer indication for INGN 201, and is now including support for lung cancer registration in partnering discussions. RPR/INGN 201 is undergoing phase I trials for the potential treatment of lung, breast, ovarian, bladder, liver and brain cancers. Introgen and Aventis Pharma had signed a Cooperative Research and Development Agreement (CRADA) with the National Cancer Institute (NCI). NCI will sponsor clinical trials to evaluate and develop RPR/INGN 201 as a potential anticancer agent for these cancer indications. The trials conducted under a NCI-sponsored IND will evaluate RPR/INGN 201 alone and in combination with other anticancer agents. This agreement was originally signed by Rhône-Poulenc Rorer's Gencell. Introgen has completed three phase I clinical trials with INGN 201 in patients with bronchioalveolar cell lung carcinoma, ovarian cancer and recurrent glioblastomas, respectively. Intratumoural injection of RPR/INGN 201 in patients with recurrent glioblastomas was well tolerated and resulted in expression of the p53 protein. Direct administration of RPR/INGN 201 to the lower airways of patients with bronchioalveolar cell lung carcinoma resulted in symptomatic improvement and improved lung function in some patients. In February 2003, Introgen announced that the US Patent and Trademark Office has issued to The Board of Regents of The University of Texas System, patent No. 6,511,847 entitled "Recombinant p53 Adenovirus Methods and Compositions". Introgen Therapeutics is the exclusive licensee of this patent. The patent covers any adenoviral DNA molecules that encode the p53 gene positioned under the control of a promoter. Such a DNA molecule forms the genetic core of Introgen's ADVEXIN cancer therapy. Introgen's ADVEXIN therapy is now covered by up to ten separate US patents relevant to the product including compositions, therapeutic methods of administering the product in virtually any form, alone and in conjunction with the most widely used chemotherapeutic and radiation treatments, as well as its production. Introgen has a number of US patents that relate to the clinical use of ADVEXIN in cancer as monotherapy or in combination with one or more chemotherapeutic drugs, radiation therapies, or other agents that have a damaging effect on the DNA or survival of (i.e. 2-methoxyestradiol, patent No. 6,410,029) cancer cells. In July 2002, the US Patent and Trademark Office issued to The Board of Regents of The University of Texas System US patent No. 6,410,010. The patent broadly covers all adenoviral p53 compositions (including ADVEXIN), therapeutic and otherwise, that express adequate p53 in amounts sufficient to suppress the growth of or kill cancer cells in patients. The patent also covers adenoviral p53 that incorporates a specific type of promoter that helps cells to express the p53 tumour suppressor gene. Introgen is the exclusive licensee of this composition of matter patent covering ADVEXIN. In December 2002, Aventis Pharmaceuticals was issued US patent No. 6,262,032 B1 entitled "Method of Destroying Hyperproliferative Cells by Combining p53 and Taxoid Treatment". Introgen has an exclusive license to this patent and is using this type of combination therapy in its breast cancer trial. Introgen expects to realise $US 2.5-3 million from sales of INGN 201.